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TITLE: oxalate complex compounds of niobiwk and tantalum” 


SOURCE: Izve VUZs Khimiya i khime tekhnologiya, Ve 6, noe ly 1963, 163-164 


TOPIC TAGS: niobium oxalate complexes, tantalum oxalate complexes, K sub 3, NbO 
trioxalate, 2H sub 2 0, K sub 5, Nb oxalate sub 5 


ABSTRACT: The authors investigate the composition, properties, and formation condi- 
tions different from those in previous studies for complex oxalate compounds of 
niobium and tantalum. The preparation method finally selected for the niobium oxa~ 
late complexes was a3 follows: dried niobiun hydroxide was dissolved in hot concen- 
trated oxalic acid solutione The solution was then neutralized with KOH to a pH of 
3 to 3.5, during which time excess exalate separated out as potassiun bioxalate. 
The filtrate was evaporated to 3 niobium concentration of 100 to 120 gn/l and 
cooled to room temperature, whereupon a crystalline precipitate was obtained. 
Analysis of the mother liquor and of the precipitate showed a ratio of Nb to oxa~ 
late ion of 133. The precipitate composi tion corresponds to the formula K sub 3 
/NbO tricxalate/. 2H sub 2 0» It loses one molecule of water at 1000, the other 
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at 14,00, and decomposes at 2200 with evolution of carbon dioxide. The solubility 
of the salt at 25C is 160 gn/l ard at 100C ~ 1000 gn/l. Dissolving the precipitate 
in water increases the pH to 365 ~ 400 as a result of slight hydrolysis of the oxa~ 
late complexe By varying the pa it was determined that the potassium oxalic nio- 
bate was stable in the region of pH = 2.5 to 4.5 and crystalized out of any such 
solution by evaporation. The authors were unable to prepare a previously described 
K aub 5 complex /Nb oxalate sub 3/. A tantalum oxalate complex obtained by a simi- 
lar process had a molecular ratio Ta: oxalate:K of 1sl:l. This compound is thought 
to correspond to either KTa(QH) sub 4 oxalate or KTs0 sub 2 oxalate. It hydrolyzes 
in water, but readily dissolves ‘in a solution of pH less than 3. Orige art. has: 1 
tablee 
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TITLE! Amperone tric determination of uranium py @ graphite electrode 
PERIODICAL Zavodskaya Laboratoriyes ve 295 no. 15 1963, 30.- 33 


TEXT: The amperometric titration with Trilon B is described for solutions - he 


containing 107? - 107° g uranium. Using & platinum electrode the current 
was very unstable, probably in consequence of oxidation and complex forma~ 
tion, so & graphite rod as usually employed in spectrum analyses was 
adopted as electrode. This gave stable amperages at low concentrations. 
The potential of graphite was +0.2 ¥ 38 measured against a mercury jodide 
reference electrode. u(vI) was reduced with formamidine sulfonic acid to-~~ : 
u(1¥)- The solution heated by the reduction process had to be cooled to { 
room temperature since temperature variations affected the result. 
BR(NO,) 9 ‘served as indicator: The pH of the solution to be titrated 


should be 4.5 - 2: At very low concentrations the end point of titration 
becomes jndistinet through blurring of the ‘sqtration curves but it can be i 
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AUTHOR: Songina, O. A.; Kemeleva,N.G-; 
; : TITLE: Amperometric determination of cerium and total rare earth elements 
"y SOURCE: Vsesoyuznoye khimicheskoye obshchestvo. Zhurnal, v. 9, 0. Pg 64, ; 
| Brae Aas: direct oxidative cerium titration, eevitta 4, am 
rths determination 


™ §«determination, amperometric rare ea 

ation of cerium (IV) by oxalate was used, which’ 
ig suitable for the further amperometric determination of the sum of rare earth — i 

. elements (REE) as oxalates by means of permanganate. This direct determina- : 
tion may be carried ft other REE as well a8 other elements, rod 

_ since none of these can be o these conditions, and no byproducts see 
will be found in the solution at the end of the reaction. The specimens were dis- 

_ golved in sulfuric acid, cerium was oxidized by ammonium persulfate in the pre-. . -: 

, pence of silver nitrate. The excess ammonium persulfate was removed by boiling oaks 
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ABSTRACT: The search for new materials possessing piezoelectric properties 
is of topical interest for both science and technique. New 
piezoelectrics can only be found on the busis of essential 
characteristics aarking the formation conditions of spontaneous 
polarization in the crystal. These characteristics are 
ascertained basing on the analysis of characteristic properties 
of known piezoelectrics. The existerce of a domain structure 
can be considered as an essential characteristic feature. The 
phase transitions of the first or second type are also an 
inportant chareeteristic of piezoelectric properties. Piezo- 
electrics of the oxysen-octahedron type and those containing 
hyjrowen compounds present other characteristic features. 
Smolenskiy-Mattias!' crystallo-chesical characteristic 
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(Refs 9,10) is repirded as belonging to the first type. Piezo- 
electrics containing hydrogen, make the problem more compli- 
cated. Here it is much more difficult to formulate the 
characteristics, becnuse the mechanism leading to the for-uation 
of srontaneous polurization is very unclear (Ref 11). The 
cherical composition and its structure are moreover extremely 
conslicated and varied. It was «already earlier mentioned 

(Ref 13) thatethe symmetry variation of all piezoelectrics 
hitherto known which takes slace during the phase transitions, 
is subject to certain rules. Syunetry variations of a few 
piezoelectrics during their phase transitions are given in 
table 1..Tbis table is a supplement of the published data. 


for all dielectrics. This characteristic is called the 
crystallographic feature of spontaneous polarization. Such 
materials were chosen in tnis work for which the variation 

of symmetry at phase trunsitions was known to be subject 

to the crystallographic characteristic (Table 2). In conclusion 
it is pointed out, however, that the mentioned characteristics 
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are indeed necessary, but not sufficient. The search for new 
piezoelectrics is facilitated by then, but neither shortened nor 
theoretically completely substantiated. The next paper, there- 
fore, will be dedicated to the investigating of piezoelectric 
properties of the materials reccerded in table 2, as well 

as to the determination of optimum conditions of existence 

for spontaneous polarization in erystals. The uuthors thank 

L. %. Rusakov, I. S. Rez, V. V. Gladkov for their assistance. 
There are 2 tables and 13 references, 4 of which are Soviet. 


ASSOCIATION: Institut kristallografii Akademii nauk SSSR (Institute of 
Crystallography, Academy of Sciences USSR) TeNILP Komiteta po 
radioelektronike Soveta Ministrov SSSR (TaNILP of the Committee 
of Radioelectronics, Cabinet Council USSR) 
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SOV/7Q-4—1-11/26 
Rez, I.S., Sonin, A.S., Paepelevien, ve Ve. ae 
Filimonov, A.A. 


Experimental Investigations in Finding New Piezoelectric 
Materials (Eksperimental'nyye issledovaniya po vyyavlenizu 
bovykh p'yezoelektrikov) 


Kristallografiya, 1959, Vol 4, Nr 1, pp 65-68 (USSR) 


Lists are given of materials tested for piezoelectricity 
(with a piezoelectric tester, PI-2), The authors found: 
39 inorganic and complex compounds showing marked piezo- 
effects; 4% inorganic and complex compounds with 


inappreciable piezoeffects; 90 organic compounds 
showing marked piezoeffects; 184 organic compounds 
ghowing  {pappreciable piezoeffects, There are 4 references, 
of whi 
NI 


gb are Soviet and i KEngiish, 


December 7. 1958 
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S0V/70-4-3-26/32 
Zheludev, I.S. and SQpimyAeoSsoum 


Rotation of Piane of Polarisation of Light and the 
Symmetry of Crystai.s 


Kristallografiya, 1959, Vol h, Nr 3, pp 425-429 (USSR) 


The changes in the symmetry of crystals conditioned, 

in the general case, by the changes (appearance, change 

of sign, change of magnitude) in the specific rotation 

P of the plane of polarisation of light are investigated. 
The specific rotation in one direction is described by 

an axial tensor of symmetry © : 2. The gyration 

surface of a crystal can belong to one of the four symmetry 
groups 2r2, Gem, 02:2 and ~wfo. The morphological 
symuietry groups of crystals which show rotation either 
coincide with these groups or their sub-groups. Point 
groups which can show rotation are 1,2,3,4,6, 2:2, 35:2, 
h:2, 6:2, m, 2m. 4m, 3/4, 3/2, i 

A change in the point symmetry of a crystal on phase 
transition conditioned by a change in the rotation can be 
found from Curie‘s principle (A.V. Shubnikov - Ref 4). 
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7 SOV/70-4-3-26/ 32 
Rotation of Plane of Polarisation of Light and the Symmetry of 


Crystals 


According to this principle the synmetry of the crystal 

on change of rotation can be determined as the highest com- 
mon sub-group of the point group to which the crystal 
belongs in its initial state and the symmetry group of 

the gyration surface for the given disposition of the 
symuetry clements of both groups. Hence, for any of the 

32 classes the change in symnetry connected with a change 
in rotation can be found. This is tabulated for all 
classes aud for the & symaetries of gyration surface. 

There are 5 tables and & Soviet references. 
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SOV/70-4-4-5/34 


A.S. and Zheludev, I.S. 
Spatial Symmetry and Ferroelectric Phase Transitions 


Vol 4, Nr 4, PP 487-497 (USSR) 


for each of the 230 space 


groups, the space groups which result when a crystal 


of the initial space group 


undergoes a ferroelectric 


transition developing a spontaneous polarisation 


Chia, Chhic 


appropriate axes for the other crystal systems. 


Examples 


of 17 experimental transitions in various crystals are 


collected and all agree with the theoretical scheme. 


The 


tables can be used to predict the symnetry on transition, 
to limit the search for ferroelectric transitions or to 
find the directions of polarisation. 


The groups are obtained by 


taking the highest common 


sub-group of the symmetry group of the crystal class in 


the para-electric state and the symmetry group 
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SOV/70-4-4-5/34 
Spatial Symmetry and Ferroelectric Phase Transitions 


polar vector Pos of symmetry oo.m , in the given 


orientation of crystal and polarisation symmetry 
elements. A ferroelectric in its polarised state can 
belong to one of only 68 space groups of the 10 pyro- 
electric classes (with polar dxections). There are 

7 tables and 19 references, of which 7 are Soviet, 

8 English, 1 international, 2 German and 1] Japanese. 
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Crystallography of the Ac.Sc. USSR) 
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s/048/60/024/01 0/009/033 
B01 3/B063 


AUTHORS: Sonin, A. Se» Zheludev, I. Se, Dobrazhanskiy, CG. F. 


errant eevee 


\ 
TITLE: The Piezoelectric properties|of NaNO, y 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 10) pp- 1209 - 1212 


TEXT: The rule governing the variations of point symmetry during piezo- 
electric phase transitions, which was established by one of the authors 
and L. A. Shuvalov in Refs. 1 and 2, enabled the authors to develop 4 
crystal-physical criterion for the determination of new piezoelectric 
substances. The question as to whether this criterion is really neces~ 
sary and, if any, sufficiently exact, could not be answered so far 
and, therefore, requires further experiments on coupounds with given 
changes of symmetry. Here, the authors describe the piezoelectric pro- 
perties of NaNo,- The sodium nitrate monocrystals bred by I. V. 


Gavrilova at the beginning of 1958 could, due to their high electrical 
———conductivity, not be used for dielectric measurements. The erysatals 
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examined in the present work were grown from a chemically pure trade~ 
marked material melting at 271°C, using a modified method described by 
Obreimov and Shubnikov in Ref.10. The measurements were made by means 
of Vobzer's water thermostat between room temperature and 100°C and by 
means of 8 thermostat filled with an organo-silicon solution No. 5 be- 
tween 100° and 200°C. The dielectric constant was measured at 500 kilo- 
cycles. Figs. 1 end 2 show the temperature dependence of the dielectric 
constant on three crystallographic axes. It may be seen that the di-~ 
electric constants have distinct peaks at the phase-transition tempera- 
tures. A Scheme providing for the compensation of conductivity (Ref. iM 
was used to study the dielectric hysteresis loops at 50 cycles. The P 
shape of the hysteresis loop at 165°C (Fig.3) is indicative of the 
high conductivity of the crystal. Spontaneous polarization and coercive 
force were calculated from the hysteresis loops. The temperature de- 
pendencesof these quantities are illustrated in Figs. 4 and 5. The 
shape of the hysteresis loops and the temperature dependence of the 
coercive force indicate the considerable hardness of NaNO, between room 


temperature and 147°C, the spontaneous polarization and the coercive 
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The Piezoelectric Properties of NaNO, 3/048 beara 
B013/B 


force decreasing near the Curie point. The deviation of the eithors? Te- 
sults from the values mentioned in Ref.9 is related to the varying con- 
ditions of crystal growth. The authors thank Y. I, Pakhomov and 

G. M. Lobanova for the preparation of the samples; I. Fenina for as- 
‘sistance in the experiments; and L. A. Shuvalov_and J. 5S. Rez for a 
discussion of the measurements. The present peper was read at the Third 


Conference on Piezoelectricity, which took place in Moscow from January 
25 to 30, 1960. There are 5 figures and 11 references: 6 Soviet. 
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Sheftal's N.Ney» Doctor of Geological and Mineralogical 


AUTHORS £ 
Sciences, Soniny AeSe _ 


TITLEs Scientific Council for the problem of the 


wpormation of Crystals" 


PERIODICAL: vVestnik Akademii nauk SSSR; nO- 3, 1961, 406 - 107 
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structure and ferroelectric properties were discussed, and also studies on 
and ferroelectric crystals which are of great importance for 
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$/070/61/006/001/008/011 
E032/E314 


AUTHOR: ...Sonin, A.5S- 


TITLE: Antiferro-electric Properties of NH,I and NH,Br 
crystals 


PERIODICAL: Kristallografiya;, 1961, Vol. 6, No. 1, 
pp. 137 - 139 


TEXT: The known structures and physical properties of 
NH, 1 and NH,Br are analysed to show that they are typical 


antiferro-electrics in the sense defined by C. Kittel 

(Phys. Revers 82, 729, 1951 - Ref. 1). It is pointed out 

that studies of the electrical properties of these compounds 

are being carried out by the present author. Acknowledgments 
are expressed to 1.8. Zheludev and L.A. Shuvalov for valuable 
advice. There are 2 figures and 17 references: & Soviet 

and 13 non-Soviet. 
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S/070/61/006/003/001/009 
24,7100 (EX, 136, 4d) £081/E441 


AUTHORS: Shuvalov, L.A. and Sonin, A.S. 


TITLE: On the question of the crystallography of antiferro- 
electrics 


PERIODICAL: Kristallografiya, 1961, Vol.6, No.3, pp.323-330 


TEXT: On the basis of a formal investigation of the configuration 
of the antipolarization vectors, the crystallographic classification, 
the geometry of the domain structure, the possible point groups and 
the symmetry characteristics of antiferroelectrics are considered, 
An antiferroelectric crystal is formed as a result of phase 
transition from a paraelectric phase by slight distortion of the 
initial pseudosymmetrical structure. This structure can be A 
represented by an even number of sublattices such that the 
polarizations are equal but oppositely directed in pairs. In the 
simplest type of antiferroelectric (for example tungsten oxide, 
WO3z), there are two sublattices, and an antiferroelectric of this 
type may belong to any crystallographic class, except the cubic 
classes, An antiferroelectric has a centre of symmetry only if 
there is a centre in the paraelectric phase, and if the paraelectric 
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phase is piezoelectric, the antiferroelectric phase is also 
piezoelectric. Thus, neither the presence of a centre of symmetry 
nor the absence of piezoelectricity is a certain indication of 
antiferroelectricity. Twinning is observed in many antiferro- 
electrics, and the separate components of the twin form antiferro- 
electric domains. Consideration of spontaneous polarization and 
antipolarization shows that an antiferroelectric with two 
sublattices cannot be formed by transition from a paraelectric phase 
belonging to one of the classes: 1, 2, 25 ™ 3, 3:2, 3°m, 3: m, 
The possible symmetry classes corresponding to two-and three~ 
dimensional antipolarization and to transition from the para- 
electric to the antiferroelectric phase are also discussed. Finally 
the polarization scheme and symmetry properties of crystals which 
can simultaneously show ferroelectric and antiferroelectric 
behaviour are examined. Acknowledgments are expressed to 
I.S,Zheludev and v.A.Koptsik for advice and discussion. There 

are 3 figures and 22 references: 12 Soviet-bloc and 10 non-Soviet~ 
bloc. The four most recent reference to English language 
publications read as follows: G.Shirane, R.Pepinsky, Phys .Rev., 91, 
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218, 1953; L. Cross, B.J.Nickolson, Philos. Mag., 46, 453, 19553 
E,A.Wood, W.J.Merz, B.T.Matthias, Phys.Rev., 87, 544, 1954; 
F.Jona, G.Shirane, F,Mazzi, R.Pepinsky, Phys. Rev., 105, 849, 1957. 
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HY “ol Comat Kod £132/E460 
AUTHORS ! sonin, A-Ses Zheludev, I.8. 


TITLE: _ The investigation of certain dielectric properties of 
single crystals of sodium nitrite 


PERIODICAL: Kristallografiya, v.68, nol, 1963, 57-62 


TEXT: rerroelectrici s predicted by the authors is 
1957- ed first but were 
unsatisfac 1 conductivity. The 
dependence on stants, epontancous 
polarization, ivity and piese- 
electric proper itrite were 
investigated. the melt in 
closed ampules from salt which had peen ea d in vacuo at .. 
a high tompera _ They were non-hygroseo 
easily parallel L Plates of other orientations were 
joult to prepare. Electrodes were applied by , 
The dielectric constants were measured at 
perature, were @g * evs e,, * 9- and 
°c a A-point was found in the curve for 
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which rose to above 800. Above the Curie point of 161°C 

©, obeys the Curie-Woiss law, @€, and oe, show discontinuities 
of slope at the Curie point but. do not aseeed 14, The hystoresis 
loop was plotted at various temperatures, At room temperature tho a 
coercive force is higher than could be applied. Above 120°C the 
bysteresits Loop could be observed, The spontaneous polarisation 
was invasured as 8 microcoulombs/em? and at 150°C the coercive 

force was 2 kV/em changing linearly with temperature. The piero- 
electric moduli were measured, - 433 being 4.4 x yo-8 cgsu at roor. 
tomperature, It changed little until above 160°C when a rapid 
fall to zero occurred. The clectrical conductivity followed the 
Jaw, tog s = k/T, giving an energy of activation of G,72 eV above 
the Curie point and ©C,90 in the ferroelectric region, Non]. tnear 
effects were found when the susceptibility was measured as a 
function of field at 1 Ke/s. The behaviour of NeNCo is toa be 
compared with that of KNOz where there is also no hydrogen, The 
ferroelectricity and the transition appears to be connected with 
ordering of the NCg groups. There are 9 figures. 
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. : £039/E435 
AUTHORS : Sonin, A.Ses Zheludevy I.S.- 
TITLE! The dielectric properties of C8NO5 single crystals 


PERIODICAL: xristallografty®: v.8, NOs 1963, 285-287 


TEXT: The single crystals used are grown from 4 melt. 
CsNO crystals aro cleavable along the (0001) plane and this 
stitates the orientation of samples. This is ve 

means of tho Laue Xeray aiffraction method. Measurements of the a 
dielectric constant are made in directions perpendicular and 
parallel to the third order axis (€c and fq respectively 

Samples 1 mm thick are used with silver coatings for electrodes. 

The dopendence of the dielectric constants Eo and ££, on 
temperature are measured. At room temperature using 500 ke/s 


the anisotropy decreases to a negligible value at 140°C. 

At 154°C there is 4 phase change which results jn a sharp jump 

in. € from 11,8 to 12.36 In addition, there is 4 sharp increase 
jn the electrical conductivity Above and, below. this transition 
the electrical sn enductivity froltove the law 9% * Oo * oxP (-W/T)- 

The dependence of the piezoelectric modulus 433 on temperature is 
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also investigated. At room temperature d 3% 1.4 x 1078 cgsu, 
decreasing rapidly with increase in tamperatare until at 125°C it 

is too small to measure. Preliminary measurements are also made 

on RbNO3. There are 3 figures. 
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3 | | AUTHOR: Filimonov, A. A.; Lomova, L. G.; Suvorov, V, 8.3 Pakhomov, Vs I.3 Soniny i 
! A. if? 7) a 


bs 


TITLE: Second harmonic generation in potassium todet ones stals { -B me eee 
SOURCE: Kristallografiya, v- 10, no. 2, 1965, 255-256 


[ 

4: 

{ 

ee 

ty 
i i, 
| bP 

ieee 

| torte TAGS: laser, ruby laser” nonlinear optics, harmonic generation, second ~ ae ; 
| harmonic, potassium odate, 7 aa effect, optical harmonic ee ies ae 
| ABSTRACT: A second ae generation in crystals of potassiun iodate illuminated 
by a ruby laser emission (A = 6943 %) is reported. Maximum generation was in the i 
| [102], [120], and [012} directions and was of the same order of magnitude as that | 
observed in ADP crystals in the direction of matching indices. The determination | - 
of the direction of matching indices in KI0, crystals was difficult because of low. | 
crystal symmetry and the difficulty of measuring refraction indexes. The minimal © 
refraction indexes for the Dy, line with laser emission propagation in the {100], i. 
(0101 and [011] directions were 1.7281, 1.7274, and 1.7278, respectively. The KI03 — 
crystals exhibited high birefrihgence. It was determined from absorption spectra. 
that the crystals were transparent between O.4 and 6.2 u. {cs} 
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Dielectric propertics of cesium nitrate single mi ore 5 
Ibid. : 285-287 
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